In a previous paper (Ricketts, 1952a ) a series of dextran sulphate preparations varying widely in molecular weight and sulphur content was described. The biological properties of these compounds were examined by Walton (1951 Walton ( , 1952 , who found that molecular weight was the principal feature determining toxicity, the smaller molecules being the least toxic. At molecular weights (MN) of the order of 7,000 a blood anticoagulant activity of about 15 international heparin units per mg. was attained when the degree of sulphation exceeded an average of 1.3 sulphate groups per glucose unit. It is in this region, where therapeutically useful anticoagulant activity is to be found, that a more detailed exploration of the relation between molecular features and biological properties than was provided by earlier work is necessary. The fractional precipitation of dextran sulphate from solution brings about, to some extent, a separation of molecular sizes. Exploration of the biological properties of such fractions provides an indication of the optimum molecular weight distribution in dextran sulphate intended for clinical use as an anticoagulant.
MATERIALS AND METHODS Sulphur content was determined as previously described (Ricketts, 1952a racy is limited, because the observations are at minute intervals, to about ± 15%. Samples of dextran sulphate powder contained 8 to 15% moisture, which was determined for each sample by drying to constant weight in vacuo over phosphorus pentoxide at 600 C. The figures of Table I are corrected for this moisture content.
The precipitation of fibrinogen and other proteins from blood plasma is a limiting factor in the use of sulphated polysaccharides as clinical anticoagulants (Walton, 1952 (Walton, 1952) . Plus signs in Table I denote the extent of the precipitation observed.
It has previously been shown that similar precipitation occurs in vivo. The insoluble dextran sulphate protein complex formed in the blood stream is removed by the phagocytic activity of reticulo-endothelial cells in the liver, spleen, and bone marrow, and may be detected histologically in sections stained with toluidine blue (Walton, 1951) .
It will be seen from the table that fibrinogen precipitation persists down to fraction 4 and that in this respect there was satisfactory correlation of the in vitro and in vivo tests for its occurrence.
DISCUSSION
Considering firstly the factors which affect fractionation, the solubility of a molecular species of dextran sulphate in ethanol-water solution is determined by the concentration of each component, For a clinical anticoagulant, the highest activity consistent with the absence of fibrinogen precipitation and its associated pathological effects is required. The indications are that this would be provided by preparations similar in molecular composition to fractions 5 and 6. When these fractions were injected into rabbits the expected elevation of blood clotting time occurred. In view of the results with sulphuric esters of oligosaccharides in the maltose series, which displayed anticoagulant activity in vitro but were relatively ineffective in vivo (Ricketts, 1952b) , it would be of interest to explore the properties of even smaller dextran sulphate molecules, and this is being done. SUMMARY 1. Earlier work indicated that the smaller molecules of dextran sulphate might be useful anticoagulants. This paper describes more precisely the gradation of biological properties with molecular size.
2. Sodium dextran sulphate having about two sulphate groups per glucose unit was subjected to fractional precipitation from ethanol-water solution. A fraction containing 19.6% S and having an intrinsic viscosity of 0.035 showed an anticoagulant activity of 14.2 units per mg., and was free from undesirable properties.
